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Laminated organic electroluminescent device has: (a) a substrate 
layer; (b) a first transparent electrode layer; (c) optoelectronic 
functional layer (s); and (d) a second electrode. Layer(s) (c) comprises 
(c.l) p-conducting organic material (s) with singlet state (s) and 
triplet state (s); (c.2) a luminescent material with complex (es) of a 



lanthanide (Ln) with organic ligands, in which the Ln ion has an 
emitting state and the ligands have singlet state (s) and triplet 
state(s); and (c.3) n-conducting organic inaterial(s) with singlet 
state (s) and triplet state (s). The lowest energy triplet state of the 
organic ligands is lower than the lowest energy triplet state of (c.l) 
and/or (c.3) and higher than the emitting state of the Ln ion. 

USE - The device, e.g. a LED, is useful for illuminated displays, 
illumination, solid state image intensif iers , high power monitors or TV 
screens . 

ADVANTAGE - The device gives high light outputs and has along life 
and very good thermal stability. It can be produced easily. 
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and very good thermal stability. It can be produced easily. 
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a) mwtm. 

T, 

c 1 ) 1 ^&.±(D-mm^m:^^xs i -oi^hoB^m^ 

^-m^\z^^±:L. nm^mun\tm2M^\zw^L. 
[^*^3] vm^mm\mim^\z^^^n. n 30 

im^m 4 ] T>m^mMm\m^^mm t)^\z^ 1 

-To 

f B p m^mMn^^^-r^m t mm n mm^t^t^ 
mtcomzim-r^^Lt^^mt-r^mikmi^imiD^ 50 



^m¥8~3 19 4 8 2 
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mm 8 ] ^f/ia p m^mm\m±m^m^ t><D 
'n^mi<LT\z^rjxm^'^nx^'^^:it^^mtr^m 

tt^m^m 1 8 coi^rtxi^^—pcoJStcgB^cowi^x 
c .L^Wrmt-r^iS^Ji 1 -9 0\.'^mfi^-'O(Dm\zm 
□ h:»^A (in)-7x±>hD'j>- h»j-x/^>H/h 

^W(i2- (4-tf7xXU;V) -5- (tert. 
;U7xx;i.) -1, 3, 4 -:t4^i^->^7^/-;l' (pb 

t:X^ A (II I) - V - tf t: U i^JU- h »J a;>^/x- 
h (TbCbenz)3 bipy: ) T*0, itrlBnl/WISttlBJtj: 
2, 5->^7xX;P-l, 3, 4-:t^'9-vTy-;kT 
* S C t mWittm^m 1 ^fctJ 6 ffiiStO^tftX U 

(0 0 0 1 1 

mmmu^rz\m^mM^7r;m^^UTv^7^mm\z 
m^^^n^xu^hi^)v^:^^y±>hy-(:i"-\'\zmr 

^^h<DX$)^. 

CO 0 0 21 

tut>^t^y'i:t-}^a:>mmz. H->^^nfc 

ffi{b®». ^-f^, >i7*;uv-t>A. ^fcHiii -V¥^ 

0tlAfi, InP, GaAs, GaAlAs. GaP. ^/::tiGaN 

^^mm^mmzm'^f3:\^-n>hfimm^tix\,^^i$^ 
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[0 0 0 3] c<Dvmm^mmmm^^mL. nmi^^ 
^\znm^ti^jL:^)i^^-\m^^(Dmmrm^t\ lo 

!pfTa5 '5 ^^(luminescent radiation) WCmt<iv^ 

ti\ ^mzt^Tzoxnt^nx^^^. 

^^<r:^i}^(Dj^rmmzmnx\^^^. m^\t. 
^(D^oujiu^ ha}i^^^y-t>h m'\tfimm^ 

[0 0 0 6] ^ibiz. m^omt. ^mm^mRt 

^ZUZJ;:^. *<I4 0 0nin-*«?6 5 0 nm^l^'5/t;V^ 

[0 0 0 7] m'^mmtimt^±^^mmmm^ 
^mt<DU%h^\t. %%mtLxm\z^m^t\x\> 
ji\^!7 vu)v^:^-j'^>hm'\t,im^^mm (u 

S-A) ^5. 1 2 8. 5 8 7^:0^e>^ai^tlT43O. C 
cD9R-Ttili«lit=£:WL. KiaWigli (a) plffliWi^iSia 
•r^Sfi> (b) pIffi5t$Sa8T^mim (c) pj 

^n^^^wf^mm. (d) ^v^'zzKw^^i^/ii® 

fi^^Wf^^m 43<i:t; (e) m2m&^M.^^. 

[0 0 0 8] z(D^^\z\m^vmmthx^Wit.fc\t 
mm<Dvim^^v^^m.mr^ztt^x'B. mis.-^m^m 
mmm&^m\z^\^^xcmm^mm^tomm¥^ 
^mm^ztf)^x^h^^m^^f^^^(r>timzmL 

[0 0 0 9] ^M<DX.Ui^ hUJl^^^y^yh^l'O^ 

mti (D^'f^iD-^miimzBis^'^n^ i: trnjiti^-D ft 

ii-^Ct75^T^'5J:plcAj:0 ( TNaturej ^3 6 5^, 50 
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^6 2 8H) . 2%^x±n-^^^ 

Ztf)^Xl^rz ( rj. Appl. Phys.J 72. 1957 (1992)) 

o 

(0 0 1 0] ^tK«)B^ffifflL.fc8Efti(0XU^r h 

X. m^omf^^^wmiim»<orz(b\z. xu^h 
mmmMT^ izonxmtd^f-mm-^n^. 

[0 0 11] 

mxu^ hajv^^y'tyhm^^mmr^^ztiz^ 

[00 12] 

mm^msktjsftm^my^Mmz^^^ 

a) 

b) m\mmm,mm. 

c) im&.±(Dmm^tzrhxu^ha:iy^mx^'o 

X. 

c 1) 1 oi^±(7>-S3fi«ftg*5i:r)fl ■:?£^±(^HS3it)^ 
c2) *±®^M-r:t>a:=&«g2&TFt;5^e^f3. itfta 

c 3) 1 r?e^±co-MJSJ|^ii:fei:^;T::?«±(DHMJltt 

i^u^)i\z&mL. if)^^mf^^±m^m^ ^><o&m^ 

[0 0 13] imm\t. «^i:iE?LtOf?te^col©lC:^ 
\z^-5<. 

[0 0 14] ^-ox. i?mmxv^ vuv^^-^^v^iy 
[0 0 15] ^^Hjitcfe^^TH, x^mmwMn^^u^ 
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[0 0 16] vmm^:^^xm^<Dmmx^>^}]^^-^ 

[0 0 1 7] m^mm\tmim^'\ztm^ 
n. n^.^mm}^^zf^m^mm\tm2ii^-m^\z 

[0 0 18] ^fz. i^m^mmmB^mntp^\z 
mi^-mMz^icL. nm^mmmm^mmt 
p,\zm 2 i^-'mp^\z'^^Lt^o)m^ bv^. 

i^m^^r. ^^^z. cniz^oxmmmmz^nzm 
[0 0 2 0] mi&-r^mm\z^^r$>^^^mo^m 

hUJl^:^y-t>hmi'<D\m\z:h^'^X{t. 1@ 

mmmm\t\m(Di^~m^'\z^m^tix:^r)^ mm 

[0 0 2 1] ;2^^HJlc*5l>TJi. im&ishOvM^mti 

^n^mm(^m(om^\z^m^n. f}^r:>mtmmn 

mm^^^r^MtcDmiz^m-r^cDtm^ 
[0 0 2 2] ;i0m\z^\^^x\t. 3m(Dmm^JS^wm 
\z^m^t'r^ctf)^x^^. c0mz:h^^x\t. 
mm^^r^mmzm<if^:itf)^xt. cm: 

[0 0 2 3] grrtBpii^rl^l^^n. »T7&^H->^$nT 

[0 0 2 4] :^^m(Df^\Ztfi'^L\^m\Z:i5^^X\t. 
f^JSK^tlTl^S. :^(D0tJI::fe^iTfi. lE^^ZSnom^ 

[0 0 2 5] fj^cin^w«s*t5P^Ji> ^^^^^H-y^nr 
mz. {f}Tf)^]'-:/^nx^^^^mm'^^. vm^ 
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T^scDT. mibxm^\tmm'r^:itf}ix^^. t^^ 
[0 0 2 6] ms.^±m^m-(t><Dmm' 

'~Bm<Dj^:^j:xmm^^^^c^ojmf^.<D^xMnx 

10 

[0 0 2 7] a^^mO^mxU^ hU)V^:^y±>hm 

tin-nlft^/A (iii)-7x'^>Knij>- hu-x/ 
nS^«t«*ft^2- (4-tf:7x-U;W - 5- (ter 

t. :/^;i/7x-;V) -i. s, 4-:t^ii->?Tv^";i' 

(PBD) T*^. 

[0 0 2 8] itiit^jf^ififjicisiiTi^, MEp^^ra^isf 
20 \tt^^) {'H-\i:=.M)viv/~)V) xdbK>. ^mi±m 

;^-hU^>7x-h (Tb(beDz)3 bipy? ) TfeO, ?W 
§Bn^;^tg*JSH2, 5-i^7x-;P-l. 3, 4-^ 
^^yV7'/-)V (PPD) T*^. 
[0 0 2 9] 

m\z'0\^xm^^^o 0l-'4lc^1-i;ptc. 3fs%B;](o 

w&^mum2. im-b^?>ffiegft:t:/hxu^r hn- 

bD-^vi^;S3«pi/^r««1sf3, *±I^^M'f;^->i: 

[0 0 3 0] f^S!itfl:2f@(^aElCii[«i^E^(?JjaT 

'y^'+^^sa. p52«^f-r;^t>^iE?Lg^tt«*43 1 
co^i3i;i;p^rrj:t>-^m^fe^<i«jEf3 3 0litl^a 

40 mmo2m<r>m\z^^xm)yi'^n^. :i(o^^\z\t. m 
2\zw^r^o\zx>mmz\^ h^^^\m\\z7n'r^'^\z 

nil®3 3, fe^V^H0 3lC^1-<i:dl:pS!P3 IcfeJ; 

[0 0 3 1 ] [g4ic^-r*56?^cr)fifi0^Jir^v^Tf3, 3 
^mmw<Dm^\z^m.^fix\^^^. z.riibo:>m^ii-^^ 

50 ^lcS«tl tLTf^ffl-rS. S^10D±lC7y-H2^ 
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6<0|g(7)J9$(51 0-1 0 Onma:1-^« ^V-K4^ 

[0 0 3 2] j-vt^^x^m^m^xz-msm, 
mmim. ^rz\tt&'f\zMt^u:mm»i (work f lo 

unction) (Dk^^^mm^^mM'^i^'V^^. 
om\t. -f >>^'i7A7&tK->^$nTVi^S^l:ffl (Tl 

[0 0 3 3] ^Tfj^v-y^tix^^^^mm^^i^. Mik 

\t. $i^j2 3 0 0 Ocr'coT. ' ^S:^-r^4^iJ (N-tf" 
[0 0 3 4] WSSS'&^^il. 

oU]^-'f-^nx^^^^mM'^i^tvx\t. n 
y yit^m^rc\mm^\^-':f-^nx\^'^^t^^)7't'^u 
>t^$>^. zn^oM^mtim^R^^t^. 

[0 0 3 5] ffiWfflScDK->^$nTl.^^^tim^#: 
\t. P, M. Borsenberger^ctLn). S. Weiss fi^ 

rOrganic Photoreceptors for Inagiog Systensj . Ma 
reel Dekker . New York(l993) lcl2«bT<^^^ J;5;^<i:, 

'ATmzi}Wi^t\xi^>^m^Wj^xt^^mf^<DZif$. 

^mi^MsolU solotion)Tfe-5. 

[0 0 3 6] vmmmv^.^m't^mubxm^rM? tin 

Xv^mP^n. N' ->?7xX;i/-N, N' -IfX (3 
-^^7 5>(TPD) ^^tf©^*T^^^ TJ^U (p 
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^j(inStj!&&^;fel^p^®JC5BMiTfe'6. LtJ^L, xU^J; 

[0 0 3 7] :^^mxmm't^ztmx^^pm^m^ 
:t-;P75>, :fe<j;y^m8,ooocDi-' o^T 1- j&^r-r-sh 

^U^^iyU>. - (CHz ) n ^AcIS- (C 
Ft ) -T35oT, n7)n. 2. 3. ^^TziitSX^^ 

[0 0 3 8] ^fc. «tt««f*#«^»#:*5j:tiC£& 

^;^Stt«eftW«^fi^fi. 3. 4. 9. lO-^Ulx 

>xh^:/7;U2}^4^>— b*x-^>X-ra^V-;k 2- 
(4 - tf7xx»j;i.) - 5- (tert, -7'?;V7x- 
;W -1, 3, 4-:t^D-'J7V'-)V (^^)\^-?Bd 
) . ^^20,500cD-^c^T. ' ^^r^2- (4-tf7x 
X»JJl/) -5-7XXJU-1, 3, 4-':t^'^i>r'/- 
)V (PBD ) . #523.500ci-» COTa ^ ^&^rT^2. 5->? 
7xX;U-l, 3. 4-:t+iti^7^/-;i/ (PPD) . *5 
J;t;8-b Hn:^-i^^y U>-7;1/5X'>A (Aiqj) x 

[0 0 3 9] 8- t Ka4^^>=»^y U>-7>IV5X>:7A 
(Alqa) 7&^H-y$nT^^S3j?U;<^;Mi5'^U U-h 

[0 0 4 01 :^^mxm^'^^ZtffiX^^^^f)^\^-'f 

^t\x\^^^mmM^mt. m?^\t. 2- (4-t:7 

xx'j;p) -5 - (tert. -y5^;i/7xx;w -1. 
3. ^ -:j-=^1i->^7 7-;V (:/5^>iV-PBD ) (Ti i?2 

0. 500cni-') ^i;t;2. 5->?7xx;U- 1 . 3. 4- 
:4-^1t>^7y-;U (PPD ) (Tl ^23.400cni-O (Ocfc^ 
;^;f^1i->^7y-Jk ^)5:H3, 4. 5-7xr:>il- 

1, 2, 4-h'j7y-;i'*5^r;3- (4» -t-7^^ 

;U7xXJP) -4-7xx;l/-5- (4»^-t:7xX 

-1, 2, 4- h'J7^/-;K^.t'5;^hU7!/-;i/ 

w-h(PMMA), 3t^ux^D-;p, trx 
7 X y A - 4^ u * - zp^- K fCct 19 i^B^^ n-s . 
[0 0 4 1 ] ^m<o^m,m^m\^^^^'^. 'tti.t>'^. p 

^l^tf, P^ife®?5tH->^$nTViSl;'&^<c:fe^D: 
nS|ifeSi*« )^-^^tlX\^^^m^W^m^^^ Z Lti^X^ 
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[0 0 4 2] mtm%^m\t. ^m. mM> ^tz\mm 

[0 0 4 3] ^±m^M-<:t>tLX\t. E 
u=^-, Eu^-. W\ W\ Hy'\ Sn'*t.rcmr'*^P^^^ 

tfj^xi^. l^^xrSl^\m\z2mo)^r^^^itE=Fx$> 

E^^'-'\Z':>\^^X<Dti^^-r^^\t EuailjCLs],, X$> 
[0 0 4 4] 3->^^r h^-hRiC(0H)CHCOR2 \t. ^i^L 

Til ^mf^r^cD\zmzmLx\^'^^. mmh:H^m7\t 
FaC T-y-f CiHaS-. yy/^M^m t- 
':/f-)ii^j:Un-y}]^:tu - n - ^d t:;i/C3F7 - tt^ 

h(hfa) ;55#^n^. Ri:foci;^2 7&J t ->^5^JI/SSTS> 
^i^'^lCli, 3-i>^h^-h2. 2. 6, 6, -"rh 

[0 0 4 5] K^i}^^y'i}m^xhK). RzOT. mmx 

h^m^\Z\t. ^~>>^h>f^/'i)Vpy)V:tO-7± 

^x$>o. hmvz m&x^^m^\z\t. 0-'j^h> 

yy /^)Vh')y)Vtu- Tir ^;i/7i: h ^- h (f t fa) 

:tu-n-'yj')V^^Xh^^^\Z\t. ^-v^rh> 
7, 7-vp^^;i/-l, 1. 1. 2, 2, 3» 3-Ay 
^7;l^:tD-/|, 6 -:t^^>>^:t>(FOD) ;&^^^n 

^0 m^.=f'tLxmmmmB-i>^Y>\tz- (hu 
[0 0 4 6] mz-^mu^±m(r>^u-vm^^mmt 
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^X7><>i-4^'>h\ >'7;wi'-, 7;v^;U7xx;i^ 
:BJ:r;v7xr:;i.-x;i':i^^>-H, 7;P4^;p-, 7 
JU^;V7x-;V-, :feJ;t;7x-jP-75>> i^^^r^JC 

10 7Ji/4;i/-. 7;u=^^>iU7x-;i/-, :fe.ty:7x->fi/->^ 

2, 2' -tflf'JxX 2, 2'. 6, 2" -x;^ 
tf'Ji>X 1, 10-7x::i->hDU>*3^y:N. N. 
N' , N' -xh7^^;|/X^U> -:^75>*5J;I/-^ 

[0 0 4 7] ±i3^±5i^M?9^(^aS«2 0^>lU%^ 

t^i)^^mtT\t.. mX\'l. v7x-;i/75>-2-;^j;i' 
2)^>M^fcll>?7x-;^7^>-2. 2' 

®e CD cfc -9 ;^cc V 7 X -;i.7 ^ > t fc^i h >J 7 X zi;V7 ^ > 
(^;^j;l'=i?>K, ^j:^WC7x:h>hnij>(phen), ift: 
U >?>(bipy)43J:r>:x;Hf U >?>Tab^* rti^(/)ffde: 

[0 0 4 8] /h^^^(l:^§ISc^W'r^^M;0^;^y-Ktf 

r^^m^sz^xt^mm'^^^is^^x'^^. iiox-vu 
Atm^rz}t^ yjOAto)^^. u^mzti)vy^h. 

[0 0 4 9] ^±m^ummt. ^n^mm^-r^^ 
tti^x^^^^\z\t. ^m\z^^mm'^^^^ti)^x 
^^\z^':>x\t. mn^mm^mi^t-mzmm'^ 

m\zmi^i§^\z\t. ^mmm^tcmi^m^m^x 
..i:^cD 2 -Do^i^^Ammbx^-o^^mmm^m^t 

40 

[0 0 5 0] xti^iz^^^mk-r^uo-mmtim 
mt. :^%m\z^n^^ofs.±M(onn(owi'^'±^m^^ 

mmmzwmhtzmBfimi^(r>mm^mxft^^\zm^ 

-]'f)-^^mmmzmx^n^. mm\z. ^m^t^^^) 

[0 0 5 1 ] jE^tnTto)nm'^\t. Dmm^mtn 
mm'^mtcomo^mx. ^{>m^mmzi$\,^xmc 
50 ni^^o^mzm\-^n^x:^}i^E,.. \rA^x^ 
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n 

R,., =l-P. -A-P- m-A-2P 

[0 0 5 2] c<on^^^o:>ftib\z. ^«83^^coi&ex^ 

[0 0 5 3] cneoajev;fi6«fs>!rcD5i^^ic^ftLT 

^^^ZflE^(D7.}^>i)Wf7'X!^^m^\ZU. HfiM 

x^^)i:^-m\zmhi^m-v^m^\z\t. sm^m^^r- 
(Dmt. m^(rtm^f)^^-'Mmm^^<D&(D3mzf3i 

[0 0 5 4] V^^mmz^^XU^ hn)V^^y±>h 

m^-^it^mz0^±]:^. E.mmu^)iT, f}^i^m& 

i^^'r^4m^^mmz^':^xT, ^mtjmmzmcoi^ 
mzi^^n. cn\zxn^x:^^}v^-f)m^^n^<. t 

>y{:(r>mm\z:^^^xmmtti^\z'r^rii^\ 
[0 0 5 5] t¥*awicj:^wt8L£D n-mm^^o^ 
^mmvx^i^K). ffioT^EftWflivi. KacD^tmED x 
\t. mm(7)m^'mzfix-^nTziE^^^xf^T\t. vm 
mtnmt^nt(Drsi(Dmmz^xWi3ktti^. ^^mm 

u:immikm^th\zx^^}\^^-mzmfSixt^^^\z 
i^ox^^mmmL^^z.tf)^x€^. cnib<omE=F 

coffiuxu^ hO)U^^-t>hX^yi^j^=f\Z^^.^. 



(7) 4$ffi¥8-3 1 9 4 8 2 

ft Wtta»tC:fet/^TX^.;i.:^-$*^o TKlSX:^;;i/^ 
(0 0 5 6] &^S.moC(D^OtSiXU^ hV)V$.^-t 

[0 0 5 7] ea^oT, ^^*fi^^^flcJ:^x^'^h^;^5^^ 

[0 0 5 8] a^-:jT, 
___ [OJ) 5J ] _^Mi^ b^ *|^^^ 

[0 0 6 0] ^wfce^ic. nmx\tvm0^mm&t^'x 

mo^m^mm^^^^t^xu^ h ajv^ ^x±> h 
(mm \zm^'^t)it^. ^±m±m-(:t>(D&iS:n 

m'i:t>(Dm& u^)i'^ox^)i^''<D^mmm^ti 

[0 0 6 1 ] zi(Diimm\zn^'^nrzx:^)v^-mn 
\t. ELmm^m'f'^mmvx^yt'^it^ztfj^x^^^ 

[0 0 6 2] m7^i:iE7Li:0MjS'&tCci:oTtU«6e.n^) 
40 ^^0X^Jl=f-<Dmnfi^^'^^\Ztji^f}^i^X^^. d 

(D^'^\tPimytm\z&mt\z>}£mmmmj-<Dhvv'f 

<-r^rt*^Tt. mii. Eu (lifa) , phen&I^T 
b (beDz)3bipyi (D^-^lzUif^? 0 XX^Sb^. 

[0 0 6 3] *^g^k:43tt^tt3|s^co«a^*Dittc<fcoT?f 
e.n^±5(i$ii. '^^xmctfi^xt^ : 

(j!>t)=0r«c 0. 2 5 r » 4 e I t J S I + (f> f « t 0. 75 
rjitctipltiTl 

50 1 #a CD351H-ia^^e7^?5^ 9 CO^S^lCMf ^. t> COT ^ 
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23 

(0 0 6 4] :*:^qgcDXl/^ hDj|.5:^-t:> 

u-mmmmi-\z'D\^^x%nmr$>^. c(Dm^\zmx 
izmmr^ctfi^x^^. ^^m\z^\^^x\t. ^±m^ 

[0 0 6 5] :$i%mo^mxU^ hn)V^^y'\z>h^ 
(0 0 6 6) 01 : T: " >Ti » : HMJ^id^g^H* 

tbxnm^^\zmWit^<Dx. nmm\m^^^hyy 
ftLxi^±m^mm^'^^mLx^^hiS^>^m^^^. 
oT. ^<Dmtj\z\t. T: - >Ti ^ -e^^o 
[^2 :T. ^ <Ti ■> :^mmm^'F'\t±tvxvmM 

±m^m^i^^^^Lx^^^mm^. ^^ox. 

[0 0 6 7] gl3 : Ti ^ =Tt " rHm^Sie^tip 

mmRxsx\mm<Dmm(Dt^t^z^m-r^0x. ^<Dm^ 
\tmm' vvv-^hL \.x^m^Mm^^^-^\.x^^^ 
^z^mti^hh. nco^-^irj^, T: ' >Ti ^ msTx - 

>T: ^ T^^. -itJlt*^. Xf^Mtiitt 

10 0 6 8] 'A\zif.^m^%mm^xxs)^mm\z^^^x 

mi 0 r vmXm^^'^^Z.t\Z^r^. 1 TO»®;^7 
XS^{C^*:0^g^#)&M3&^itfe : 1ml ©FVK 
DD^>tr>'fcD2%^fe^i:tT) ;lmlC0PBD 
{^uu^y'\iy^<n\%mmt\^x) : 0. imio 
Eu (ttfa):,pheD uu^y'\^y^(D^ X^WitL 
X) . m.^mz. m<D^'^\m \ 0 0nmT**orc. * 

;H;:Bl.^r^ffli#-Sl$^. ^t^^-CiP^ 200 nm<Dr)V 

m^i^ ;i- V '> A ic^sEbrcJ^^ic. m^^>m^(D)v^ ^ 
v^L>7.i)^ \ A w\^j.h<i>npr.\z^\^xm,ri. cntia- 
u\i^i,(D^^3^><j)^t^m^^nxwz. 
10 0 6 9] '^mm2 



(8) 4#^5ii8 -3 1 9 4 8 2 

^^17 0 r pm-e[5liK$ti:^:^i:tci;t>. I TOttS:^^ 

: ImlOPVK 
DD/<>-tf>ct3(^2%^?Si:lxT) MmlcOPBD 
(^nD^>-tf>t}30i %g^tLT) ; 0. Imio 
Tb (benz)3bjpy2 ^ Y^oixm^ 

LVX) o m.mmz. ©OJP^^i^l 0 Onm-C^o 
fc, iP^2 0 nm(;);^7jp->'>AmS^£l 0-5 

U A*-;HC:fct.iT^ffiitS$-e:. ^V^T/^^ 2 0 0 nm 

[0 0 7 0] nmm^ 

m\0'^^^)n-Mz^\^x. \Towimi^^7.mL±. 

\Z. |S^;*:Oflg;fT^ffi«ffi$-ttfc:TPD>&5 0nm 
co^c^JP^^T, jE?Lc0^^t LT ; Eu (ttfa)9phen 
^^**J«EFtL.T ; A 1 q3 ^%=f'<DmWthX ; 2 0 
nm(Z):^;Vx'^7Ai5j:UJ2 0 0 n m©7;U5-'^A^@ 

[0 0 7 1 ] ^SSfif«4 
*<J1 0-«SUA-;HC*5ViT, T TOlS®:^^XS«± 
tc. /g=£^^i:c^l®JfT^<B^!g$iifc:TPD>&5 0nin 
colcoiP^^T. iE?L©«*i:bT : Eu (ltfa)3phen 
izPBDt^l : 2 5<Dit-rfJl^L;£:t)0$:5 0 nmCO 
^Oi^^^T. ^^ttSSftUr ; Al q3 $:3 5nm(^ 
moy^-^^X. mi'oymi^thX \ 2{M\m(0'h)Vy^ 
30 K^^'(S2Q\)nm(D7)V^X^K^mMthX. mm 

(DiES^ I To\zmmh. m.^fi)vyoh\zmmLti 

m^\Z. P^^li9ffeWl/5^-;/ir>X*t7 VJW±iOmflE 
[0 0 7 2] 

m \ o-^5'jy\-;Hc*3V^T, I TOSL®:^;^x^tR± 

tc, ^^^OJd/fr^ffliftlS^iirfcrTPD^&SOnm 
0^co;p$^T> iE?LO»^(:a:LT ; Eu (ttfa)»pheD 
^3 Onm(D©cr);?$^T, n%nnthX ; Al q-. 
^ ^30 n mcO^OJP^ iT. ^T'C^^^*^^ UT ; 2 0 n 
m<D:ifj;U->'>A:fe<}:rX2 0 0 nm(^r;l/5 -T^A&^@ 

'&y-(>oy^is^^mj^^nx\'^r^. 

[0 0 7 3] mmm^ 

m\ 0 s5iJA-;Hr:feLiT, 1 TOMS:tf7XSIg± 
IC, l^^<Dl(|)?T^ffl«iS^it^c:TPD^5 0nTn 
<DJS<^J?5^T, E7Lc0^f*:i:UT; Eu (ttfa)jphen 
50 =&3 0nm(OiacO]P$^T, %31£^^^G^tLT: Alq3 
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(9) 



4*M¥8-3 1 9 4 8 2 



15 

^SOnm<DS<omt^r. LT ; 2 0 n 

m©:^JUv'i7Ai5j:tX2 0 0 n m<7)r>H^^-^A$:Sffi 
tLT. «ig(^Effi$l TOlC«j|«L. ^m^:h)[^z/^ 

[0 0 7 ^] jtmi 

XS«tc;*:a)S'&ftl=£te3B^-ll-fc : ImlCDPVK 
nD^>tf>4' (^2%S?eti:LT) :lml£OPBD 
(^7DD^>t!>*a)l %®?S^:bT) ; 0. \m\(0 
T b (benz)3bipy3 (i^^^T'^U^^/i/AT'^ l*4*c^ 1 
mtLX) . 0 Onm-C^o 

'J/N*-7Hr:fct>ra^«IS$#. *V^T^$2 0 Onm 
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1 Mm (sm) 

4 ^2«ffi (:^V-K) 

3 3 nm^mmm (n.'mmmnm 
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V'iymn^'^m 51259 v 
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KW^-Va^^faS 52076 7-'\> fcf 
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